Evaluation of wetland and tertiary wastewater treatments for estrogenicity using in vivo and in vitro assays.
The effects of wetland wastewater treatment on estrogenic activity and estrogenic activity of water after tertiary treatment were evaluated using in vivo (rainbow trout vitellogenin [VTG] expression) and in vitro (yeast estrogen screening) assays. Juvenile rainbow trout exposed to tertiary-treated wastewater from the Green Acres Treatment Plant in Orange County Water District had increased plasma VTG levels compared with control fish. When trout were exposed to wastewater-dominated water before it entered into Prado Wetland (Riverside County, CA), VTG concentrations were increased above those of controls and were not significantly different from fish exposed to water exiting the wetland. VTG E2-equivalent concentrations (EEQs) of the water samples from the Green Acres Plant were 16.92 +/- 16.49 ng/L. Activity of water entering Prado Wetland was 29.80 +/- 28.41 ng/L EEQ, and water exiting was 24.34 +/- 23.17 ng/L EEQ. In vitro assays estimated that estrogenic activity of water from the Green Acres Plant was <1 ng/L EEQ, whereas water entering and exiting Prado Wetland had yeast estrogen screening EEQs of 2.57 and <1 ng/L, respectively. Our results suggest that environmental estrogens that are not potent estrogen-receptor ligands exist in wastewaters from the Green Acres Plant as well as water entering and exiting Prado Wetland. Wetland treatment did not remove environmental estrogens in the water. Our results also suggest that in vitro assays may underestimate estrogenic activity of sampled water.